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m a m* • 

Makoto Nishida* and Toshiyuki Sakuma** : Abnormalities in 
archegonia of the fern prothallia and its bearing 
to systematics*** 

Anemia phyllitidis Sw. (7-f-'>&’$■) ©}l$flf<l£iif^L 3 SfUfHItii© 

'$#%©HiK©'>^©**1£set £l, 

S pf LA (®EH ° feAflfl : EP®J4 ] )o 'y ^'S^fixI'L ib/co 

l £ 15 , »«• iiiioSf 

'14 £, ^Jil3#l©«®l§ £ ©» $> b mvrmfrh & £ £ «5g 

©f£#^£ £"4 t), BU*#©^»£ie^L Xhb%<Okt i $£*£(£> r ~ # Z<D-?V>~C 
ttSfe-r Aj>Wo %»@?flJW?K^5Slil'©^fei®£iI^L't:^ 6 % ©ft Stokey 

(1930......) ^^:©ifctwiW%^©a^-©ffelctt^A,£^^ tSotJ: 

Stokey disffiii©M J ffi‘ , l4£^' < ©M^ilks /b % t) ©Site %ii 

®^:©iIn i ©^'C^S;^©®5k't‘S®fiJf£l5s6L'r < £ v* $ 

fctt-oiifcVN, LA^o'©f5c*©ilil4cT<^:^otftcL^Sitv i 0i?l)2>^ 
©^jfPl©—*yrs£ O^t^fcK 

'>^fM©it«ttft)»©^H© 1 iMf§#*©jglg8MS initial cell £ & 0 t, *zil 
K^Pl^ (periclinal (C) Ltr_hT© 2 -ff^b'b- hfI!I©)KISfMS 

neck initial £ T fill © SoPifffl 13 basal cell £jt^2> 0 2^-L“C 

-t?fl^ 3 ST©J|C*gM3 basal initial £ %<D±<D (l^ot 3 

JS?©fHBS©^4 J ©) M4 3) Ci > fHSS (central initial) bKfeho % \) 1*1 

’gflfaK'gts X. 5 tC^.So ^V»*t?S_b.a5©J^SSll|ia^tC (anticlinal fc) ^SL.-CiMfc 
(primary neck cell) bYfbti, -th. £> (± $ £> tC5'§^£Sfa"Cfu^# : ©^®^ : ' b 

^mi-bx 5K%b 0 Wi 5 2-3 

Sffifg# basal cells £f£t>fflU ^*l£^Ay £"|^]0f^7k¥tC^L'T, Jt 
ffl©MISg».( neck canal initial) £ T$3©4 J »C?OTi§ (central cell) tK^.bo 

^JSSSOT® * fTV> 2 ^ & 0, c. ©®tf5® £ t fc tt * *l J: & % & 

0 ffi U c c-mCfc-rat 

* Botanical Laboratory, Chiba University, Konakadai, Chiba, Japan. 

** =p?g!RPPIffilPHl?i#J^'&Rokugo Middle School, Imba-mura, Chiba Pref. 

*** Contributions from the Laboratory of Phylogenetic Botany, Chiba 

University, No. 2. 
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H4 _ mmmmm m 36# m 5 # _ mm 36 g 5 g 

—Sxlc tt '> 2 I) 565, i^k: ft 4 t 7c tt 3 % & 0 

fc Anemia phyllitidis OUT ncc fi 3 

&, Lfrf LHT 4 gOC fc 2 M(i^<Io6»ot:V>4W 0 (® 

EH • &*jg: EPHJ^)o to ncc <D%&m£ t) % 

^EcMLTUUfcKPfflSS (JUT vcc -e&bb-t) tK-frbo Wn^ti\l vcc ©T^ s 

ncc J; E) h (D-C'fr) h (Fig. 1. 6—9) 0 

•£CDffel^JalPHtt vcc #5 2 o~t: 4!5BH^ S ti't'f 

VCC i C%b%V>i<D, ncc ^ 1 &&© 2 f@ JUT©M&6> V» 5^5 

ZKbtU'btbV>KLXm-Z'7Ki-t'&<D'm\)^%>5>o 
WMK%btl&'>£ 5 4(NjEV) 0 Jt^JCDg^ 

4 «ratt^©rawt3', E: 00*®, V: )»* 

N: Ni O I (i 2 & C t f Kto Anemia (D £5 

EC ncc ©®#5 3 5(EVNi) fc^3*L& 0 £ ©B^MF^oT £ NiEV 

i L&WT? EVNi ttSOtt vcc £0fc&5 ncc J; fJ^JC^tLS 21 fc t 

Tc^^V J '>27 ^''-vR ( Dennstaedtia ) f± ncc © 2 ^©^fC|5BM^^Ct: 2 
SOt:' (Stokey 1952), 4(2NEV) JUTIU^M^© 4 b tl 

-C&ho EJWSdb (1959) rL/o6>o/to 

Tab. 1. Formula of archegonial structure of the ferns. 

Top numeral shows the number of nuclei which are contained in an 
archegonium and are represented by symbols in parentheses. 

Symbol N: neck canal cell, E: egg cell, V: ventral canal cell, 
v : ventral canal nucleus, (v) provisional ventral canal nucleus. 

Arabic figure right below N shows nuclear status of neck canal cell, 

namely Ni means binucleated, N]H trinucleated and so on. The 

symbols in parentheses have been arranged in order of formations of 
their representing cells. 

Botrychiaceae 

Sceptridium (Campbell 1921 4 , Nishida 1954 21 , 55 22 ) 

Botrychium (Campbell 1922 5 ) 

Japanobotrychium (Jeffrey 1898 13 ) 

Helminthostachyaceae 

Helminthostachys (Lang 1902 16 ) 

Ophioglossaceae 

Ophioglossum (Bruchmann 1904 50 ) 

Ophioderma (Campbell 1907 2 , Lang 1902 16 ) 

Angiopteridaceae 

Angiopteris (Campbell 1911 54 , Haupt 1940 10 ) 4(E VNn) or 4(EV2N) 


4(Ni E v) 
4(Ni E v) 
4(Ni E v) 

■4(Ni?) 

3(Ni E (v)) 
3(Ni E (v)) 
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Marattiaceae 

Marattia (Campbell 1911 54 , Stokey 1942 26 ) 4(E V 2N) or 4(E VNj) 

Macroglossum (Stokey 1942 26 ) 4(E VNj) or 4(E V 2N) 

Christenseniaceae 

Christensenia (Campbell 1911 54 ) 4(E V N][) 


Danaeaceae 

Danaea (Campbell 1911 54 ) 4(E V Nj) 

Osmundaceae 

Osmunda (Stokey & Atkinson 1956 38 ) 6(EVNy) or5(EVNi) 

Todea (Stokey & Atkinson 1956 38 ) sometimes 4(E V 2N), 

rarely 8(E 3V Ny) 

Schizaeaceae 

Anemia (Nishida & Sakuma) 5(E VNf) or sometimes 6(E VNy) 

Lygodium palmatum (Rogers 1923 23 , 1926 24 ) 6 (Ny E V) 

L. japonicum (Nishida & Sakuma) 6(E V Ny) 


Gleicheniaceae 

Sticherus (Stokey 1950 29 ) 

Dicranopteris (Stokey 1950 29 ) 

Loxomaceae 

Loxoma (Stokey & Atkinson 1956 39 ) 
Loxomopsis (Stokey 8s Atkinson 1956 39 ) 

Hymenophyllaceae 

Hymenophyllum (Stokey 194 8 30 ) 
Trichomanes (Stokey 1948 30 ) 

Pteridaceae 

Acrostichum (Stokey & Atkinson I952 31 ) 
Eennstaedtia (Stokey & Atkinson 1952 31 ) 
Adiantum (Kachroo & Nayar 1953 14 ) 
Hemionitis (Nayar 1956 18 ) 

Pteris (Nishida & Sakuma) 

Actiniopteris (Stokey 1948 30 ) 

Cibotium (Stokey 1930 25 ) 

Dicksonia (Stokey 1930 25 ) 

Thyrsopteris (Stokey 1930 25 ) 


4(E VNi) or 4(E V 2N) 
4(E V Ni) 

4(E v Nil) 

6(E V Ny) 

4(E V Ni) 

4(E V Ni) 


4(Ni E V) rarely 6(E V Ny)?' 
4 (E V 2N) or 4(Ni E V) 
4(Ni ?), rarely 4(2N ?) 
4(Ni ?) . 

4(Ni E V) 

4(Ni E V) ? 

6(E V Ny), often 5(E 2V Ni) 
6(E V Ny) 

6(E V Ny) 


17 — 




146 


5 # 


ma 36 5 n 


Parkeriaceae 

Ceratopteris (Nishida 8s Sakuma) 
Hymenophyllopsidaceae 
Davalliaceae 
Plagiogyriaceae 

Plagiogyria (Stokey & Atkinson 1956 40 ) 
Lophosoriaceae 
Cyatheaceae 

Cyathea (Stokey 1930 25 ) 

Hemitelia (Stokey 1930 25 ) 

Aspidiaceae 

Didymochlaena (Stokey 8s Atkinson 1954 35 ) 
Elaphoglossum (Stokey 8s Atkinson 1954 35 ) 
Rhipidopteris (Stokey 8s Atkinson 1954 35 ) 
Diplazium (Mehra 1949 16 , Nishida 8s Sakuma) 
Aihyrium (Nishida 8s Sakuma) 

Matteuccia (Nishida 8s Sakuma) 

Onoclea (Smith 1938 9 ) 

Acrophorus (Thomson 1943 43 ) 

Blechnaceae 

Blechnum (Stokey 8s Atkinson 1952 32 ) 

Stenochlaena (Stokey 8s Atkinson 1952 32 ) 
Aspleniaceae 

Asplenium (Hreer 1926 51 ) 

Camptosorus (Pickett 19 1 7 52 ) 

Matoniaceae 

Matonia (Stokey 8s Atkinson 1952 33 ) 

Dipteridaceae 

Dipteris (Stokey 1945 27 ) 

Cheiropleuriaceae 

Cheiropleuria (Stokey 8s Atkinson 1954 34 ) 
Polypodiaceae 

Polypodium (Steil 1921 53 ) 


6(E V N w) 


6(E Vg4N) or 6(E V 2Nj) 


6(E V Nf) 

6(E V Nf) 

4(Ni E V) 

4(Ni E V) or 4(EVNi) 
4(Ni E V) 

4(Ni E V) 

4(Ni E V) 

4(Ni E V) 

4(Nj ?) 

4(Ni ?) 

4(Ni E V) or 4(E VNi), 
sometimes 5(E 2V Ni) 

4(Nj E V) or6(E VNf) 

4(Ni E V) ? 

4(Ni ?) 

4(Ni E V) or 5(E VNi), 
sometimes 4(E V 2N) 


4(EVNi) or 4(E V2N), 
sometimes 5(E 2V N][) 


4(Ni ?)., rarely 4(E V 2N) 


4(Ni ?) 
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Platycerium (Stokey & Atkinson 1954 37 ) 4(E VNj) or 5(E V Nji) 


Loxogramme (Nayar 1955) 18 

4 (N ][ ?) 

Drymoglossum (Nayar 1955) 20 

4(Ni ?) 

Phlebodium (Warl 1954 44 ) 

4(Ni ?) 

Grammitidaceae 

Grammitis (Stokey & Atkinson 1958 42 ) 

4(E V Ni) 

Xiphopteris (Stokey & Atkinson 1958 42 ) 

4(E V Ni) 

Ctenopteris (Stokey & Atkinson 1958 42 ) 

4(E V Ni) 

Vittariaceae 


Marsileaceae 

Marsilea (Campbell 1913) 3 

3(N E V) 

Salviniaceae 

Salvinia (Yasui 1911 45 ) 

4(E V Ni) 

Azollaceae 

Azolla (Campbell 1893 1 ) 

3(N E V) 


frhh z k&t>frbo ir^bb, %<d, 

Mb Iff P, 7-b'> FP, p 7 y ~ ^ ^P, 4’>Vt s > ^f-4 3 ;X'7 7 tf' 

ncc # 3 7ctt 4 ^-e, —)!x©j£li©^7^''>?4 (Diels 1900) 
to fixers 4 ©7?, 

ncc 2 ^-C$) § % (Did, U a V t? V $■ A zi p-is y 

X'P, 7 7->’ppHt'|)o 0 c OfJ, s'd-v 7 b?PK^V*Xlri>j&ir L % 

U a *1^*4 ft, 

It ncc (i 2 ® J |Si't% y, 3^|)I#J© ncc 2> C t bWiftbfb h, 21 © ncc 

"Tf” 

t XcjtIHfl©tt, ncc #jfelC 2 ®EtC*o”C^fe, &WT? VCC 
%© h, vcc A:<o%K. ncc 

*tT2^K15&:6%OfcO2ii!J^S 0 ncc fc vcc © £*> ^© 

B?* *l?> rLb%hbiibb &, * ttm IH-ffl 

% W$ 5 , Ld^L, ncc 

bbtoto vcc t Jl 5 ~£hbo W^bt^. Ane¬ 

mia, Lygodium, Ceratopteris ~OI&>j&if ncc J; \) ^-^cK vcc p'M^bfl, ncc pZ^tKyE 
tffcfh 21 h l&^btl'fc.frofto btlbKMK, Athyrium (n <7 7 4 / 'y££') Diplazium 
(7t ') V 7 tf),. Matteuccia (4 xjf v V P), Pteris (s^to'y 3 l 7 ->7") ncc 

— 19 — 




148 mmmm fg 5 # sain 36 a 5 


Vcc hBhK5m-tz> 0 coj; HFP^A 

'^Sf,L AlllftL/LAi'd A;%VAL Stokey (1930,.), Stokey and Atkinson (1952,.) 

ttlMttotDfc, £*?>ib#£A^AS0>iH5&LAW5o 

St, ncc i: 19 % vcc ©^^Atg^ASo 

’) f-4, ^t7 7 Lf-4A'35 L 0 j£ii©7 ncc ©^^fcA^j^A 

£M©;A^ffi$Jf^A^AdA L35»L7^'>$4©4 , A % vcc ©^^AfPkftS 4©^ 
L^L Z<D£ 5 &%©«*?#'>#©+A* *#&&#£ t LA^iS^Ji 
££9£tlALl) £ 5 & *&©A$>S 0 M/Lidf Dipteris (t/ u-^fH* 7 7 tf? '>f4£!K A S A 
#£^V»o 7 V s PfjAfiL % Ot|) S t A $ , Stokey 1945), 

Cheiropleuria (Xyt h 73:Ist A £ A % W £ ), Grammitis (t y 
£ A % V> £),$&«© 7 7 dA>?4 (fflJM 1959) ^A&£ 0 . 

* LA— §xA vcc A ncc £ j) pfeA vnJ^A £ JC 5 & % ©A^ < © ncc ©^f'[4Aj!L£ 
*l£©%j|?%LS AI^AA £ o ncc A§5fi£A £ 4 © A A ncc fc & £ MAlfe 

< JiAtlAWo L5A£ ncc 7A5£AfpLdL, LA % ncc t 5^^AAA%©(± deriva¬ 
tive & J'*’ t 3f AA «t W £ $ KMtotL £#, L oSS 41^ 3 T A 7 A 7 ftr y 7' y 

7^F©7JlA 7'7"A$>£ 0 ^©MA'tt^dfi ncc ©AA^AfPLtL, LA% ncc fd: 1 
A, 

A ncc AA^'l-feAA £ % © AS % primitive %;#fC 13f A, %:Kfrb 2 $L 

A 1 M£© %©A^LdiAc fcs^A, A A—AA'A ncc £ 0 vcc ©^rA^A^j^AS % 
©A primitive, ncc A^A^^AS©?: derivative 7 AS©#$43: 

C©3£ipAS5®i"S t^3ft (Tab. 2) ©£ 5A%£ 0 
7 7 7'f4> A -v -fe v A A'f-4, '7777f-43? £ A'^#:© 7 7 A Af4 (EBJII 1959 49 ) K o- 
bAttMS^f, C©,£A|HILA§|L£ £ t fiAt^^o/co 
JtlS: (Tab. 2) A £ £ t ncc ^^AL ncc $5 vcc ©^A^j^AS % ©tt, W 
fc»9> ST3£& A AA> 0 A$> S c t i-bfr £ 0 c c ALt> L& L < M*W)A& £ % ©A 

>J @A4?£o ^T'-i'X'jgtt^fgO^Aftl primitive & & © 15§A L dl.A 
tAA, 4alP^©tt^A MAS PH D Aid: rM derivative % % © A& £ L t i)' ; b A £ 0 
't'&b'b ncc dffiK 2 ^A, L#>% vcc t $I3ffflfl&£^i:A£ WBU A ncc © 2 
J&A £ o bfr ^ VCC (d: — $> © A& &, WM t> A LALi $ (Op/ffo- 

glossum: Lang 1902, Ophioderma: Campbell 1907, Botrychium (Osrnundopteris): 
Jeffrey 1897) 0 fc. Campbell (1922) d Botrychium ( Sceptridium ) obliquum A* id: 
vcc ^£A£«dH^iiA£>£ t V»oAV»£t&S, BffigftAMW© 1 tl:®SLAL 
1,0 UEStt B. (Sceptridium) japonicum (CAL A vcc A A < 5 © AA L Mil L 

ALI> 1954, Nishida 1955) 0 vcc ^MdtiL, WMW.b't.'O, *©®EA£A—B$- 

ft* 4 © A & O AMA L ALA 5 Mill© ->AaML A. A, AA^£ Sfli© ff A 
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Tab. 2. Arrangement of the families of the ferns based on the archegonial 
structure. Arrows denote the Pteridaceous branches. 


No. of 
neck canal 
nuclei 

3 or 4 

2 

1 

multicellular 

unicellular 

Vcc is formed earlier than 
ncc. 

Osmundaceae 

Schizaeaceae 

Parkeriaceae Lc 

Plagiogyriaceae 

Cyatheaceae 

Dicksonia 

t 

Angiopteridaceae 

Marattiaceae 

Dxomaceae Gleic 

Dipt 

Chei 

Hymenophyllaceae 

heniaceae 

eridaceae 

1 

ropleuriaceae 

Grammitidaceae 

Polypodiaceae 

Salviniaceae 


Ncc is formec 
earlier than 
vcc, or some 
times vice 
versa. 


[ Matoniaceae 

S I 

j Blechnaeeae 

| Acrostichum 

1 t 



Z C! 

<u od 

’S.'S 


! » _> 

1 f * 

Pteris 

Aspidiaceae 

intum 

Botrychiaceae 

Ophioglossaceae 

Marsileaceae 

S V, 

O <D 

o 

<3 

S w d 
£ « > 

'*1 

Dt 

mnstaedita ~*Adic 

Azollaceae 


'J UK$iV%btih<Dti;&$> L^K 'J ittd ^ 3 

^ (ftlill 1948 47 ), fifJl|g[g(DW 5 G-class ©Ht^itL 
"C d ^3 ^ M t ^ N d'A’ X 9 § ■§: ifiiliiP i; L- X ~t b ft 5 5"*!^ (Maekawa 1952 48 ) % 

Sfc, 210 rX'Jg ©j^SUJggtfS derivative & % © t?£> £ J 21 t £ S 0 5S 

fra^d-A’X 'J gttftklC primitive 0 

5 “£:'£& (If® 1944 46 ) 0 ®;ib 'J 

3!l©^iHLh©--Sk LG ttnTjjSc^f < 

±(D—mt Lt«»lt<tfi^^Wtg5o 

'J a ^ L y ^ 4 S % © <b 1^1 Ct?^) 5> @ *C 

vcc ncc £ D ^tC^StSMD, BfrW: ncc MBIGG^CT 2 §®§Kl%S C 
(Stokey 1942) 0 ty y 'J |9 (Stokey 1950), fc-fii±K primitive If 
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J&WX) )4Ji$s -IL'dr'C W <5 o 

-t?'y-^4p\, p^y — -=?Pc, $ xv 7 tff4, ~-p"f4 (£ # v y t:"§:itr 

tf)"Cfi ncc \t^Wc.Xh 9 , % fi VCC (D&ltCyGjRirh bv >5 primitive % 

ttft4o-CW?) 0 iE^r*t??)6^jeS-f ncc (£ vcc £19 

l&jrZ) (Stokey 1948) 0 4 / ^ 1 V v 5 X-f~ '> F%b 4 y*/vgt ncc 

(Stokey 1952) 0 LfrL4 7 ^ k y 

X'&h 0 T'27t'>/f4t(i ncc (4 4 <5 (Stokey 1956) 0 3r'> Fp^X'lftT ' y 4 

#MX vcc <Djjfi>$GK 7 G$(,'i~Z> £ i ^CT < t ilK^btlb Ch % (Stokey 1957), 

ff&O^Ott^C'CWEflfr-e^So '>7f4t7(±—^ 

ncc ■jbZgr'^K'fe.h £■ tififch (Stokey 1952) 0 -v I> — 7 P(X & ncc 3 o i) 2 

ISM&IC&o*: D'tS £ bfrhhfr, lEfi© % © % ^ WStokey 1952) 0 £7'u* 0 t77^ 
>f41 X v 5 ' t I' '7 %<Db, ncc b%<Db SS©Jo|J3^^ 

vcc <Dl5i&tKftb*lb (Stokey 1945, 54) 0 t ‘ 7 y 7-^'L^X'ld, ncc 
(± 2 ^'CIE^IS't:'^ 2> vcc <D7&'p&X$C r ih b (Stokey 1958) 0 

l£#©7 7^>f4(DieIs 1900) b LX— tlXl*fc'> PttV* < ©z4©M@W44)© 

Mb ^ot, **1* $ < W < t $ ©(±SS©’> 

^^Oji^Kl^o-tT^S^^Ching 1940 s , Copeland 1947 7 , Holttum 1947 11 , 1948 12 , 
ffljll 1959 49 ) isiPCopeland (1947) <D-frMffi<£>3~ ’>^44(4 ^:#b LX 
*-oolML£W?> 4©ilb^^o * k y ?f4(if&©TH,&£££> 

^©ftW^ttft.S^Ji©^ primitive ©^ff£©21 LtW5 4 

<D^t*tXV*h £5X '&&o **,;&> it, 4 

©©^•ffi©H ) ^'S:i5fe“CV^S %<Db3§fLbXl&i)' i C4l( 2 ncc £ 0 % vcc ©T^f-< 

& %©'07 7 ^>f 4 ©ffeKi)Q: 3 fc© t7 77 7>f4, 77">//7-77?£'>f4, ^>' 

t; r S 0 t 2 7d?>f4K:©W't:(±)tlIiI#ff©'M^oW'r©r : '-^^ 

it"%V>©-0, ZOkb < 7 7^>f4©^cgf5^-(£ ncc ■£$. 

‘IW&.X, Lfr% vcc £ 0 $ 0 fc^Cftib&jRO^SfSfC&S 

primitive ^;^© E''4l b%lh ti x b W 5 ^|CO WTT (iH::#^© 

Mg©M(±^© it C. ?>%V^ 0 

zK^fe.v'^(£ $ t K<D-Xfc <£ 5 K1 ncc ^ 1 $> & 

%©fcu-cffiiisfts#, ^©^i§(±3#e% r£«w&%©-o§> b, -TV'j'syte 

Giraffe© 2 # it £ < ^IJ© % ©■t?£ 5 #, 2> b 3§jL b tlX V> b ib y > 3 * 

•=&i7*5"4yii-% 5 ^L'C$®) 5 ;^©%©t?(±^;V^ 0 vcc^s^jc^^L, 

ncc 3653fetcf^btuSJSIJ^*lii©%©©|g®©^SS't??)2> b^k.fcV^o 

* Rogers (1926—27) {£ I-ygodium palmatum X' ncc /4 vcc £ () ^-^cKf^bflh C 
biM^LXV>b 0 
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tetrahedral ~£ centrifugal & fif ^ 3:-j" 2> % <Oifi primitive X% Uf^ 
b bilateral t? centripetal derivative ;%; % & h^bfc 0 If 

igStO^Vt^O-fUK 21 

we: i 5 nSIHSfcsSfgi- 

hKtt&bbb-T'-ztn'O JtlffcWj 

Resume 

The observations on structures and developmental process of neck canal cells in 
the fern archegonia have been summarized and their bearing to systematics have 
been considered. 

The aberrant archegonia with multinucleate neck canal cell or with two neck 
canal cells, or sometimes with two ventral canal cells, are not rare but common in 
so-called primitive ferns, except for Ophioglossales. 

There are two manners of formation of the fern archegonia; the one is that 
neck canal cell is completed before ventral canal cell is formed (ex. in Aspidiaceae), 
the other is contrary to the former, namely ventral canal cell is completed before 
neck canal cell performs nuclear division to completion. The latter manner is 
found usually in primitive ferns, and also in Grammitidaceae, Dipteridaceae and 
Polypodiaceae (sensu Tagawa 1959). 
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